The present study aimed to define characteristics of the patients who were readmitted with the diagnosis of surgical site infections after gynecologic or obstetric procedures and management of these patients. We also reviewed the literature in this context.
Introduction
Surgical site infections (SSI) are infections that affect body tissues, cavities or organs manipulated in operation within 30 days after a surgical procedure. SSI are categorized by the US The Centers for Disease Control and Prevention National Healthcare Safety Network (CDC-NHSN) as superficial incisional, deep incisional and organ/space infections (1) . The first type affects only the skin and/or subcutaneous tissue; the second type affects deep structures of the incision site (e.g. fascia and/or muscle layer); the last one affects any part of the anatomy which is manipulated during operation with the exception of a wall incision. There is purulent drainage with or without laboratory confirmation associated with localized swelling, redness and/or heat in the first two types of SSI. As the SSI deepen, systemic symptoms and signs appear such as fever (>38˚C), hypotension. Wound dehiscence refers to loss of integrity of the fascial closure.
Surgical site infections have the third highest incidence among the types of infections that necessitate hospitalization comprising 14-16% of total infections (2) . SSI are frequently encountered as a postoperative complication after obstetric and gynecologic procedures. After childbirth, one of the most common reasons of prolonged hospital stay and readmission is the surgical site infections that are encountered 8-fold higher in cesarean delivery than vaginal birth (3, 4) . The rate of SSI is higher among women who underwent abdominal hysterectomy compared with vaginal or laparoscopic hysterectomy (5) . Unfortunately, incidence of SSI is likely underestimated because infections occur mostly after discharge and patients may present at outside clinics. Although the reported incidence decreases during last years because of widespread use of antibiotic prophylaxis prior to surgery and recognition of modifiable risk factors for SSI, it remains the most common complication of surgical procedures (6) .
Host risk factors for SSI are low socioeconomic status, malnutrition, obesity (high body mass index (BMI)), increased age, comorbidities such as diabetes mellitus, hypertension, chronic steroid use, cigarette smoking, preoperative anemia. There are surgical risk factors which are deficient prophylactic antibiotics administration, prolonged operation time, total blood loss>1500 mL and blood transfusion, deficient preparation of the skin and vagina with chlorhexidine gluconate or povidone iodine, inappropriate wound closure (7) .
Mostly isolated microorganisms after obstetric surgeries are Ureoplasma, coagulase negative staphylococci, Enterococcus faecalis, Mycoplasma, anaerobes, gram negative rods, Staphylococcus aureus and group B Streptococcus (8) .
Early diagnosis and management of SSI are very important. When patients are discharged from hospital, they should be given clear-cut instructions about signs of SSI and encouraged to consult for evaluation. When diagnosed, antibiotics, wound exploration and debridement are the steps for SSI management.
The present study aimed to define characteristics of the patients who were readmitted with SSI after gynecologic and obstetric procedures and management of these patients. We also reviewed the literature in this context.
Material and Method
We examined 120 patients with SSI that had been hospitalized and managed medically or surgically between April 2014 and April 2015 in this retrospective cohort study. Patients treated as outpatient were excluded from this study. We collected data of the patients from the records in archive and we did not document any personal information. Informed consent had been taken from every patient about that medical information may be used in scientific publications.
One group of patients had been hospitalized and treated with only antibiotherapy and dressing. The other group needed surgical intervention in addition to antibiotherapy and dressing. In surgical approach, infected tissues had been debrided and sutured with permanent sutures after adequate dressing and antibiotics use.
Surgical site infections had been diagnosed and categorized according to CDC-NHSN as mentioned before. Age, BMI, gravidity and parity, operation history, any chronic illness, operation type and its indication, preoperative and postoperative hospital stay, antibiotics use, preoperative and postoperative intravenous iron supplementation or blood transfusion, any operation complication, readmission time for SSI from surgery, blood parameters and healing method were recorded. BMI was calculated as weight in kilograms over height in meters squared. BMI was categorized based on World Health Organization (WHO) classification into underweight (less than 18.5), normal weight (18.5-24.9), overweight (25-29.9), obese (>30) and morbid obese (>40).
Statistical Analysis
Statistical analysis were performed with SPSS software (Statistics Package for Social Sciences) version 20 for Windows. Difference in mean values and characteristics between groups is analyzed with independent samples t test, chisquare test and one-way ANOVA test. Means were presented with standard deviation (SD). p<.05 was considered statistically significant.
Results
Surgical site infections were encountered mostly after the cesarean delivery, abdominal hysterectomy and vaginal birth (51.7%, 32.5% and 15.8%, respectively). All patients had been consulted with stable vital signs on readmission. The mean age of the patients was 33.4±11.8 years. The mean BMI of the patients was 29.9±5.4 kg/m 2 . Most of the patients were multiparous (98.3%), had no chronic illness (70.8%) and no operation history (68.3%). The mean hospitalization period of the patients 1.0±0.4 days preoperatively, 2.3±1.2 days postoperatively. The patients consulted with SSI on the mean of 9.6±5.4 days after the procedure. Prophylactic antibiotherapy had been applied most frequently during operation (54.2%). Most of the patients had not taken intravenous iron supplementation or blood transfusion before the operation. Management of SSI with only antibiotherapy was enough in 75% of cases because SSI had been superficial SSI according to CDC guidelines ( Table 1) . The mean CRP level on readmission was 107.9±88.8. The mean values of blood parameters on readmission with SSI were shown on table 2.
When patients were compared according to the most frequent procedures associated with SSI (Table 3) , age, gravida, parity, preoperative white blood cell (WBC) count, postoperative WBC count and antibiotics usage were different between groups as statistically significant. Patients who gave birth by vaginal route or cesarean section had higher preoperative white blood cell count before and after the birth. Patients underwent abdominal hysterectomy were hospitalized in a longer time both preoperatively and postoperatively comparing the other two procedures. Antibiotics had been prescribed mostly during the operation in cesarean delivery cases, whereas they were applied before and after the operation in abdominal hysterectomy cases. The mostly preferred regimens were cefazolin and/or cefoxitin and/or cefuroxime. The management of SSI did not differ between different procedures.
On consultation with SSI, there was not any statistical significant difference between groups regarding blood parameters on readmission ( 
Discussion
Surgical site infections is an important postoperative complication that is associated with significant morbidity and mortality. Many studies reported that the incidence of SSI in developing countries is higher than in developed countries. Mpogoro et al associated this complication with standard of hygiene practiced in developed countries (9) .
Predictors for SSI have been investigated in many studies in which reproductive age group between 20 and 35 years, high BMI, malnutrition, low socioeconomic status, preoperative anemia and comorbidities such as diabetes mellitus, hypertension are defined as risk factors for SSI. Cınar et al also determined that younger age and obesity are independent risk factors for post-cesarean SSI (10) . Modifiable risk factors are associated with surgical procedure itself among which prophylactic antibiotics use is the most important one (6) . The American College of Obstetricians and Gynecologists (ACOG) defined some criteria for antibiotics prophylaxis (11) . According to this guideline, there is no need to administer antibiotics at vaginal birth under normal conditions, so we did not apply prophylactic antibiotics for vaginal birth. The most convenient time to administer antibiotic prophylaxis is in the operating suite, just before induction of anesthesia. So we generally applied prophylactic antibiotherapy mostly after the operation begun (54.2%). We have applied antibiotherapy intraoperatively in cesarean delivery, preoperatively and postoperatively in hysterectomy compatible with this guideline that offers second dose if the operation takes longer than 3 hours or if the blood loss is more than 1500 ml. Our hospital is a tertiary referral center and so mostly complicated hysterectomy cases are taken into operation and the recurrent dosages of an-tibiotics are applied. We get culture from all cases that are hospitalized for SSI and the treatment is planned according to these results, but we did not reach all culture results due to lack of records. Similarly, we did not evaluate operation time and intraoperative blood loss. If postoperative intravenous iron supplementation or blood transfusion is accepted to reflect intraoperative blood loss, there was not any difference between all procedures according to our results. Interestingly higher preoperative and postoperative WBC count and platelet count were found in patients who gave birth by both routes. Because inappropriate skin preparation before surgery is found as a risk factor for SSI, we have been preparing skin with chlorhexidine in all operations, so this did not make a difference in our results.
The mostly encountered operation in SSI was cesarean delivery because of high incidence. Schneid-Kofman et al also found emergency cesarean delivery resulted in SSI more frequently (12) . Although there is no need for antibiotic prophylaxis at vaginal birth according to guidelines, SSI may be experienced on episiotomy as we have seen in our results. Therefore, patients should be cautioned about this condition.
The reason for higher association between abdominal hysterectomy and SSI was thought that our center is a tertiary referral center, so more difficult cases are referred to our clinics. These operations are taken longer; more blood loss is happened. Comorbidities should be controlled such as blood glucose in diabetic patients. In patients with high BMI, especially if subcutaneous tissue layer >2 cm in depth, we should close with sutures and/or use closed suction draining (13) . Diet with appropriate caloric intake should be remembered for perfect wound healing (14) .
Because of economic burden and threat to the physical and psychological health of the patients, these modifiable risks should be recognized and SSI should be minimized (15) . After SSI occurred, diagnosis and proper management with antibiotics and wound care with debridement and secondary suturing if necessary. Combining evidence based SSI prevention practices and clinician and patient cooperation will result in reduction in SSI incidence following obstetric and gynecologic operations.
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